Abstract: We present a nanoplasmonic interferometric sensor platform that can differentiate the adsorption of a thin protein layer on the sensor surface from bulk refractive index changes, exploiting the different penetration depths of multiple SPPs. OCIS codes: (240.6680) Surface plasmons; (280.4788) Optical sensing and sensors.
the following order: (1) DI water, (2) 3% G, (3) 6% G, (4) DI water, (5) 500µg/ml BSA solution, (6) DI water, (7) 3% G, (8) 6% G, (9) DI water. The measured spectral positions of the interference minima at λ2 and λ6 are plotted in Fig. 1(d) as a function of time. Changes in the surface layer thickness Δde and bulk RI ΔnB are the two unknown quantities, which can be directly retrieved by straightforward mathematics [8] . The resulting values of Δde and ΔnB are plotted as a function of time in Fig. 1(e) . The figure shows a clear differentiation between the real-time change in surface layer thickness Δde (red curve) and the step-like bulk RI change ΔnB (blue curve). The retrieved RI changes for the 3% and 6% G solutions, agree well with the values measured using a J. A. Woollam, V-VASE ellipsometer. The bulk RI changes in background solutions show no influence on the retrieved change in surface layer thickness, wherein a monolayer of BSA molecules with an effective thickness of 1.91nm is immobilized on the sensor surface. The insets of Fig. 1(e) show the noise levels of the retrieved real-time signals, which are comparable to that of traditional prism-based SPR sensors [3] . Note that the nanoplasmonic interferometric sensors utilize a significantly simpler collinear transmission geometry, and a miniaturized sensor footprint.
In summary, a nanoplasmonic ring-hole interferometric sensor platform was shown to differentiate surface layer adsorption from interfering bulk RI variations within a single sensing spot. A monolayer of BSA molecules with an effective thickness of 1.91nm has been detected in the presence of background RI changes of 10 -3 RIU. This sensor system utilizes a simple optical configuration, employing a collinear transmission geometry and a portable spectrometer, and permits dramatically reduced sensing volumes and higher throughput assays than traditional prism-based SPR sensors. This nanoplasmonic sensor may also be used to characterize non-specific biomolecular binding events in complex biomolecular fluidics (e.g. human serum, urine, or cell cultures, etc.), and distinguish them from other background noise.
